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Associative effects of ruminant mixed feeds on the fermentation of rumen

GUO Dong-sheng' PENG Xiao-lan®

(1.College of Life Science, Hunan University of Arts and Science, Changde, Hunan 415000, China 2.Hunan Province
Institute of Animal Science & Veterinary Medicine, Changsha 410131, China)

Abstract The objective of this experiment is to investigate the associative effects of ruminant mixed feeds on pH,
NH;-N and GP (gas production) 2, 4, 8, 12 and 24 h after in vitro incubation. One adult cattle fitted with a perpetual
rumen cannula was used as the donor of rumen fluid. The animal was fed with a mixed ration twice daily and had free
access to water. Regression analysis showed that there was a significant relationship between the calculated weighted
mean value of pH(X) and those pH value measured by the in vitro incubation technique(y, 24 h incubation), and pH value
was not significantly (P 0.05) effected by mixed feeds based on t test. The NH;—N weighted mean value calculated(x)
and those NH;-N value measured by the in vitro incubation technique(y, 24 h incubation) showed linear regression and t
test showed NH;—N value was significantly (P 0.01) effected by mixed feeds. And the GP calculated weighted mean
value (X) also showed regression on those GP value measured by the in vitro incubation technique(y, 24 h incubation) and

t test showed that GP value under 2 h and 24 h incubation was significantly effected by mixed feeds.
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Table1 Composition of twenty-four feed mixtures for ruminants
1%

1%
1 20 30 50 90.67
2 50 15 35 90.05
3 60 6 18 6 10 89.92
4 15 20 30 5 30 92.33
5 45 15 15 10 15 90.58
6 25 15 30 30 90.65
7 30 10 25 30 5 90.26
8 10 8 15 7 20 40 91.68
9 15 10 15 10 5 45 90.49
10 55 15 5 10 10 5 90.05
11 15 5 20 10 10 10 30 91.59
12 40 20 20 10 10 90.65
13 20 10 20 25 25 91.63
14 30 10 15 25 20 90.56
15 20 10 10 100 20 30 91.64
16 40 20 40 90.60
17 40 60 90.22
18 25 15 20 40 90.81
19 30 15 10 15 20 10 90.53
20 20 40 40 91.27
21 20 40 20 20 91.82
22 30 20 15 35 90.17
23 20 20 20 20 20 91.31
24 10 10 30 50 91.16
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Table 2 pH and NHs—N and GP of single feed after 24 h of incubation in vitro

ol NH; N/ /(mL-g")

(mmol-L g™ 2h 4h 8h 12h 24 h
6.85+0.01 104.742.5 28.1£0.0 657433 151.6£0.0 218.3£3.2  326.8£0.0
7.01+0.04 181.443.2 11.540.0  25.0413 612434 1102458 233.843.5
6.90+0.01 119.1+1.8 292432 85.9+64 2234432 289.1432 3452458
6.94+0.03 139.542.4 44040.0 953432 1717432 2121432  262.1432
6.94+0.02 106.6+1.8 29.8+1.1  86.0+6.1 212.543.0 254.643.0 303.0+3.1
6.95+0.03 211.743.2 477412 812432  166.843.3 214.0+0.1 258.0+0.2
6.90+0.00 140.7+3.5 173431 284422 599431 744402 107.442.9
6.8620.05 136.9+1.9 182432 287432 657454 953430 134.5+3.1
6.89+0.05 208.5+1.9 350432 64.0+32 1307432  177.3£0.0  204.040.0
6.92+0.01 204.241.7 27.6£0.0  50.140.0  99.240.1 149.4+0.2  187.045.5
7.07+0.01 128.542.4 274400  48.9+0.0  823+0.0 1244431 168.33.1
7.05+0.02 109.142.0 163+0.0 239432 352431 623432  110.0+3.2
7.02+0.01 115.240.7 23402 84402 134402  40.6£02 107.7+0.2
6.99+0.02 101.8+1.2 10.5£0.1 16400  21.120.0 389432  91.3£0.2
6.95+0.01 111.241.8 176511 232431 340431  603+3.1  91.643.1
7.08+0.05 105.241.4 23+0.1 48400 114400 438400  91.4+3.1

6.94+0.02 105.0£0.6 14.3+1.1 20.1£2.2 35.6+6.2 72.4+3.1  151.743.1
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Table 3 Calculated and in vitro incubation technique (24 h) measured pH and NHz—N values of mixed feeds

pH NH;-N /(mmol-L"-g™")
1 6.92+0.02 6.89+0.01 167.9+3.7 160.9+1.3
2 6.93+0.03 6.90+0.01 140.2+4.4 147.4+0.7
3 6.91+0.04 6.89+0.00 116.6+1.2 126.4+0.9
4 6.92+0.04 6.94+0.02 135.1+1.1 139.9+0.6
5 6.89+0.01 6.91+0.04 123.0+1.3 128.8+0.8
6 6.95+0.00 6.97+0.03 114.0+1.6 114.4+0.8
7 6.89+0.02 6.91+0.02 150.9£3.2 148.7£1.1
8 6.93+0.01 6.96+0.01 132.5+4.3 123.6+0.5
9 7.00+£0.01 6.97+0.03 124.6+1.8 132.8+0.2
10 6.95+0.01 6.90+0.02 104.2+1.2 116.6+1.3
11 7.00+0.01 6.94+0.02 116.3+0.7 126.6+0.6
12 6.91+0.02 6.90+0.02 123.1£1.3 126.0£0.6
13 6.90+0.02 6.89+0.01 114.2+£3.2 125.6£1.2
14 6.96+0.02 6.96+0.01 113.0£1.8 127.4+£0.4
15 6.90+£0.01 6.96+0.01 113.0+£2.3 113.0+0.4
16 6.88+0.00 6.90+0.01 126.0+2.0 134.4+1.9
17 6.85+0.00 6.88+0.00 102.9+2.5 113.3+1.0
18 6.99+0.06 6.99+0.00 119.8+1.8 116.4+1.1
19 6.95+0.00 6.94+0.01 110.7£1.8 124.6+0.7
20 7.00+0.02 7.04+0.01 106.1+1.4 115.4+1.2
21 7.05+0.06 7.04+0.01 105.1+1.7 112.7+1.1
22 6.92+0.06 6.96+0.02 155.2+1.8 173.3+1.7
23 6.92+0.06 6.96+0.01 123.6£2.0 137.6£0.5
24 6.94+0.06 6.97+0.01 147.7+£1.8 144.8+0.3
o ) NH;-N
7.05 F . 5
ol (y) y=0.99x—4.53 R*=0.83
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Fig. 1 Regression analysis of the calculated pH values and the in vitro oL
incubation technique measured pH values Z
Z . . . .
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b 3 NH3-N ~ NH;-N /(mmo}-L"-g")
2 REBMRNHN FEMEHRESNEEMERXR
211.70 101.80 mmOI/(g'L) NH3-N Fig. 2 Regression analysis of the calculated NH3—N values and the

NH;-N in vitro incubation technique measured NH;—N values
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%4 RABRAREF A E S 2R SSER R SE
Table 4 Calculated and in vitro incubation technique (24 h) measured GP values of mixed feeds mL/g
2h 4h 8h 12h 24 h 2h 4h 8h 12h 24 h
1 39.843.2  67.8£3.2 154.44+0.0 201.5+3.2 277.6+£3.1 31.9+1.4 709+0.9 162.9+1.4 218.5+0.9 271.4+1.7
2 47.6+3.3 75.8€3.3 152.1+£3.0 197.94£3.5 292.243.6 37.4+£1.1 76.3£1.9 159.7£1.6 216.2+1.4 292.9+0.6
3 30.9+3.1 69.4+£3.1 1419+34 1979434 319.843.6 32.0+0.3 70.8+2.6 155.4+0.6 211.8+2.0 301.0+0.7
4 46.8+3.1 87.5+3.2 168.9+3.3 195.6£3.4 268.0+3.1 27.2+1.5 60.6+£3.5 134.0+1.7 167.5+£1.2 222.8+2.1
5 49.6£0.0 83.2+0.0 154.4+0.0 197.5£0.0 276.4+3.2 29.9+04  62.1+£1.3 126.8t1.0 178.3+1.4 247.7+0.5
6 29.3+3.1 50.8+3.1 98.9+0.2 131.9+0.3 219.5+3.3 18.7£0.9 40.2+1.4  77.5£1.3 117.0£1.3 185.5+2.1
7 42.3+3.1 83.3+0.0 169.3£3.1 212.5£3.1 284.8+3.0 37.5+0.5 79.7£1.5 163.5£1.9 214.8+0.6 280.5+0.6
8 20.0+£3.2 31.3+3.1 74.34+£3.1 112.3+3.1 167.1£3.1 20.2+2.7 36.0+2.4 72.0+£2.2 111.1+1.8 177.7£1.9
9 25.7£3.2  52.843.2 96.5+3.3 130.1£3.2 188.9+3.2 18.6£1.5 38.6+1.9  78.7+2.0 114.8+1.2 179.2+2.0
10 29.5+3.2  56.843.2 131.4+3.2 186.3£3.1 258.4+3.1 24.3+0.3 51.0£1.9 110.6£0.7 162.4+2.1 242.9+0.5
11 29.0+3.2  55.743.1 105.0+£3.1 138.1+£3.1 203.3+3.1 25.7£1.6  482+1.6 929+1.9 133.742.1 202.8+1.7
12 38.5+0.0 76.6£0.2 171.5£3.5 221.54£3.6 305.1£2.6 32.6+0.6 73.6£2.9 160.5+1.2 212.1+1.4 283.4+1.2
13 472432 694432 1069+3.2 153.5£3.3 227.4+3.2 25.0+£1.9 54.4+3.7 121.7£2.6 157.8+t1.5 212.6x1.7
14 33.0+0.0 50.0+0.0 82.6+0.0 125.3+3.2 205.7+3.4 23.5+1.0 49.1£1.3 98.9+1.3 142.0+1.1 211.9+1.6
15 25.4+43.1 24.8+3.1 52.443.1 84.6£3.0 153.7+£3.0 16.7+1.4 34.2+1.2 65.5+£0.6 98.3x1.4 162.0+1.4
16 29.1+3.1 40.4+3.1 72.6+£3.1 1229429 232.3+2.7 20.2+£1.3 434440 96.9+1.7 138.5+2.4 220.0+1.6
17 26.2+0.0 50.3£0.0 116.3+0.0 187.7+0.0 314.6+0.0 28.8+1.9 77.8+4.6 195.1£1.9 260.8+1.8 337.8+3.5
18 27.2+0.0 38.0+£0.0 71.4+0.0 107.5+£3.2 178.5+£3.3 25.2+0.0 50.3+0.5 93.8+1.1 135.5+1.3 199.3+1.0
19 22.1£0.0  39.1+0.0 82.7+0.1 142.9+0.2 219.3+3.4 20.3£0.3  41.242.1 86.0£0.6 126.2+£1.9 202.8+1.0
20 10.9+0.0 15.9+0.0  32.8+0.0 59.6+0.0 115.2+0.0 12.9+1.3 229+1.2 35.5+1.2 66.1x1.1 120.5%1.7
21 7.2+0.2 17.6+1.1 39.8+2.1 62.0£3.1 117.1+6.3 13.9+1.3 23.5+1.1 37.1£1.1 65.5+1.1 116.7+1.1
22 25.843.2  58.6£3.3 142.1+3.4 200.7£3.4 278.2+3.4 32.6+£0.5 67.1£1.0 146.8t1.1 1979+1.4 269.0+1.8
23 10.9+0.0 22.3+0.0 59.943.1 97.8£0.0 160.4+0.1 19.3£0.0 355412 67.8£0.0 99.3+0.6 163.5+2.2
24 21.9+0.0 48.840.0 83.9+3.1 119.9+0.0 192.1+0.0 18.6+x1.7 41.3+2.7 83.8+2.3 120.1x1.6 172.2+2.3
\/\ A \/\
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